
P.J., TMHUTD JEWRIA SHMATWN & SUSTHMATWN Ak. 'Eto 2012-13Hm/n�a: 27-10-2012 1o SÔnolo Ask sewn Par�dosh: 07-11-2012Oi ask sei, graptè   tupwmène, parad�dontai:
• 'Wre maj mato thn 07-11-2011  
• ¸re grafe�ou did�skonto thn 07-11-2011Alli¸ den ja g�nontai dektè. Epishma�netai ìti oi ergas�e e�nai atomikè.'Askhsh 1.1: 'Estw ìti to s ma suneqoÔ qrìnou w(t) or�zetai w w(t) = t + 1 stodi�sthma [−2, 0] kai w(t) = 0 ektì tou parap�nw diast mato. Sqedi�ste ta s mata:
i. x(t) = u(t) + u(t − 1) − 2 u(t− 2) + w(t)

ii. x(t) [ δ(t +
1

2
) − δ(t −

1

2
) ]

iii. x( 3 −
t

2
) + 1'Askhsh 1.2: Bre�te poia apì ta parak�tw s mata e�nai periodik� kai thn jemeli¸dhper�odì tou. Bre�te ep�sh an e�nai �rtia   peritt�,   t�pote apì ta dÔo.

i. x(t) = cos (10 t + 2) + cos (4 t) +
k =3∑

k =−3

δ(t − k π)

ii. x[n] = u[n] + (−1)n cos (πn/3) + u[−n] − δ[n]'Askhsh 1.3: Poia apì ta parak�tw s mata e�nai s mata enèrgeia kai poia isqÔo?Bre�te (ant�stoiqa) thn enèrgeia   thn isqÔ tou.
i. u[n] + 3 u[−n]

ii. e−2 t u(t) + e t u(−t)'Askhsh 1.4: D�netai to sÔsthma suneqoÔ qrìnou pou perigr�fetai apì thn sqèsh eisì-dou/exìdou y(t) = 2 x(−t) . Apant ste sta akìlouja erwt mata analutik�:
i. E�nai to sÔsthma grammikì, qronik� anallo�wto (G.Q.A.)?
ii. E�nai to sÔsthma aitiatì?
iii. E�nai to sÔsthma eustajè?
iv. E�nai to sÔsthma antistrèyimo, kai an nai, poio e�nai to ant�strofo sÔsthma?
v. Poia e�nai h apìkrish tou sust mato e�n h e�sodì tou e�nai h x(t) = δ(t) ? Mpore� najewrhje� aut  w h kroustik  tou apìkrish?1



'Askhsh 1.5: Upolog�ste thn sunèlixh y[n] = x[n] ∗ h[n]   y(t) = x(t) ∗ h(t) twn ex zeug¸n shm�twn:
i. x[n] = δ[n − 3] + 2 δ[n − 2] + 2 δ[n − 1] + δ[n]

h[n] = δ[n − 4] + δ[n − 3] + δ[n − 2] + δ[n − 1] + δ[n]

ii. x(t) = e−atu(t), me a > 0
h(t) = u(t) − u(t − T ), me T > 0'Askhsh 1.6: Ta parak�tw e�nai anex�rthta erwt mata:

i. An h seir� Fourier tou periodikoÔ s mato x(t) me per�odo 4 e�nai ck = 2, gia k�je k,poio e�nai to s ma x(t) ?
ii. AnaptÔxte to s ma x(t) =

+∞∑

n =−∞

(−1)n δ(t − n) se seir� Fourier.
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